02)4# a & & iz s -3 ixr <& m a ti tz sis tan 



(19) S^fclMj?r*j ««S18 



(43) SBS5-&H8H 
2003 ^9^ 4 0 (04.09.2003) 




PCT 



(io) mm<ikmm^ 
WO 03/073648 Al 



(si) mt&vmKmi: 

(21) m&mmw^: 

(22) S(gttJIiB: 

(25) mtstmsaonm: 

(26) SKJ^ggcowS: 



H04B7/10 

PCT/JP03/01669 
2003 ^2 ^ 17 H (17.02.2003) 
B*t§ 



(30) gSfetTr-*: 

t#Bl2002-52904 2002 ^2 ^ 28 B (28.02.2002) JP 

(7i) mmx(*m2®i<±xo>mi£miziisT): =Ptnm 

t*5£3ctt (SANYO ELECTRIC CO., LTD.) [JP/JP]; t 
570-8677 *BRfft =3= P rfr *B5*S2T g 5#5# Osaka 
(JP). 



(72) mam-, fs&v 

(75) S6BB#/asMA (^Slco^rro^;: (NA- 
GALMakoto) [JP/JP]; T570-8677 *I£J& O rp JRR 
*®2TB5#5^ =*1H8a:5t#ttl*9 Osaka (JP). ± 
g 8ft (DOLYoshiharu) [JP/JP]; T 570-8677 ^CKR? ^ 
P rp «B5*S2T g 5S5# = mmm^±nPi Os- 
aka ( JP). 

(74) ttIA: SRM AfiB . tt(FUKAMI,Hisao et al.); f 
530-0054 *B£tff *B5Tfr ttEffiiSHT 2T@1f29f 
= #tt^ffiftm^Sr If A. Sga^^^SBr Osaka (JP). 

(81) li^S CHrt;: CN, US. 

(84) Jg^S ^£51gt>: 3 — P v / <4#fF (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, SE, SI, SK, TR). 



(54) Title: RADIO APPARATUS, RADIO COMMUNICATION SYSTEM, SPATIAL PATH CONTROL METHOD AND SPA- 
TIAL PATH CONTROL PROGRAM 



00 

cn 
O 




A... START 

B— OCCURRENCE OF CONTROL MESSAGES 
S1 ...PRODUCE MASSAGES 
S2...PATH MULTIPLEX OPERATION? 

C. ..NO MULTIPLEX 

D. .MULTIPLEX 

S3...DECIDE CONTROL MESSAGE TRANSMISSION PATH 
S4...DECIDE OPERATION 
S5 OPERATION <j) 
S6...0PERATION (2> 

E. ..END 



(57) Abstract: In a mobile communication system compatible with 
MIMO system where a PDMA base station communicates with a single 
terminal via a plurality of paths, each of the terminals and base stations 
transmits, based on the communication quality information of the 
plurality of spatial paths, control messages of the plurality of paths at a 
time via a path exhibiting the highest communication quality. Further, a 
plurality of communication operations of that path are properly switched 
from one to another, based on the communication quality information. 
In a first operation, the transmission power of that path is raised, and in 
a second operation, the modulation degree of that path is reduced. These 
operations are executed by DSP. This can improve the transmission 
efficiency and certainty of the control messages in the MIMO system. 

(57) ^ft: PDMA S*i^»/U$^ltf-(D^ t 9« 



BEST AVAILABLE COPY 



BNSDOCID: <WO_ 



_03O73648A1_l_> 



WO 03/073648 Al 



BNSDOCID: <WO 03073648A1 I > 

t 



WO 03/073648 PCT/JP03/01669 



5 

10 ff^rA, ^^^^J^^iTJ?^V^^^n^7A^B8i-5„ 



^iSt'^it LoofcS^ttlfriim^^^ A (tztXtt^ Personal 
Handyphone System : l^T. PHS) "Cft. m(OmVi1kmmam&m*>&1t*> 

M) l:^#itt$t5rHSf#5PDMA (Path Division Multiple 
Access) Jj3Zti^^£tiX\,^Z> 0 

O rT-U-T^^-tCiSigjtSm^aij (»^SEflftWK) ©^3 51^4 9 

1 



BNSDOCID: <WO 03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 

0 7 Ate. I © i ? P D M A^it©»If|^^ r A (PHS) fc*5V*T\ 

5 J: <9 B^#HCfi N PDMA^itbm fi N C*2©l*©7>ft2 a^b^ir 

5ll^7K7yftl at^flLT, ±I©7^r ^7K^ItJ:o 
T, S«JilRjtt^#oT^8tttttJLTVN5o — PDMAIIJ8107M7 

{f-^i^f £*K ^*2{RiJTIi. W&S^fTft? r. <bft< „ 

10 W7Vft2afT'?llf^lll-CV^„ 

T'fcSo 1217 B<E>»£\ l^-iS^-e^W^lRj^^J^tLfc^^tL^^'f A 

15 rtt^U It©7yrtlrWt5 lo©jg*iPDMASH!iit©KT% |5j 

(Multi Input Multi Output) ^J^tt^^tLTV^,, 

^H'©SDMAT!)0^k'>-«Sj (2 0 0 l¥l 0^©if^f A-P 
20 2 0 0 1 - 1 1 6, RCS 200 1- 1 5 5©^2 3M^f)i30l) v f li 
£5 r^tbiimfflM I MO^-v^yHS^ailz:*5it5«!lj»«#«taj (2 0 0 
l¥ 1 OM<Dm^&mA- P2001-97, RCS2001-13 6©|g4 3 

0 8Att. ^(Dj;5^MIMO^(D^Sb^iim^^A (PHS) fc*5V^ 

^-coioossg^i 2^PDMAi«i 1 ic&m£mmm£tix^z>m**m#: 
«t A^icf*, p dm Ammm 1 1 mazi 2©4*©7yfti 2 a , 

12b, 12c, 1 2 d<D*:tl*:tlfrtb(D_k<9m MTVft 1 1 a T*g 

2 

BNSDOCID: <WO 03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 

So — ^ PDMAMl l©7M7yftl 1 a^C>fi % Jg^ l 2<D4;fc 
^^ISa, 12 b, 12 c, 1 2 d W^tl^tL^iUfgJgjBjtt^^tt^tt 

5 fc<\ Wti©7yft«t5T^ft^^lL-CV>5 0 

<fft>J-e-ttLb<Dff-^$rf¥^-r5J; 5 K LTV 5. m 8 B iCrfk-t X o * 1 if 

4^^tcj:«j s i7B©ia-f l/^Mii^t, iimiis^4^^-r 

15 5^i^t^5 0 

ftt^o^-m, tctx.^ <&mw-i 1-3 2 o 3 o^m^mmim^fix^^ 0 

HI 8 A:fc «fctJ< 8 B KjjH-J: 9 4M I MOKTit 1 ^— if 

25 -t- it&t&m • s^r^x^m ltv£ 0 

3 

BNSDOCID: <WO 0307364 8A1_I_> 



WO 03/073648 . PCT/JP03/01669 

5 r<b-efc5„ 

gx*fc o % m-^fdioM^e^tft^iimv^^ Aosjfe^^*5»t*^«^B 

25 T**>5 0 

4 



BNSOOCID: <W0 03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 . 

#*L<«\ «g|fti£Btt x ^»#:i§{f v-^^Ao£^^*3l-t-5«S^g-CSi> 

5 



BNSDOCID: <WO 03073648A1 J_> 



WO 03/073648 PCT/JP03/01669 

6 



BNSDOCID: <WO 03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 

iitR £ tutsan,** <Dmmtt& &w.-t z>mi <o%^<d v ^-m^mm- z*?- 
#£L<i2, mftzmm-t ^^v?^ m^titz^m^^^isn^m^ 

#£L<te. *il§U£B(i, »^iiff ^^^A^-ift^^a^^-5^a^ 

X3b% 0 

7 



BNSDOCID: <WO _03073648A1_I_> 




WO 03/073648 



PCT/JP03/01669 



10 



15 



20 



xhz> 0 

xh% 0 

vxmmzn ? ^ t &xz 5Micioij5^f B VN o xaii/n ^ 

#£L<tt, SM££iliR-f S^^ti, il^^nfc^r^^^^fgp^ 

7—m&ffi-fe<D\^%^w.&mz.x^z>b%K%i\ (DWiVtzmvi-rzo 

#£L<J£, fc^^Btt, ^Sb&iiff v/^fAOHfeil:io(tSilSitt'fc 

»*L<f4, »^gii> ^i5«£ii{f ^*TJ*cD®®ii&jfcmm^&vz>mmm 



8 



BNSDOCID: <WO. 



.03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 

m i f±, z<D&w<Dmm<DMm^£z> p dm Ammm<Dm^^i-mmzf^ y 

20 @-C*>3. 

25 B7A:te,fctf7Btt, ft*© 1 ^-if 1 x<^^«;oS5»tt«Sr«S;6«i^i-« 
0 8 A*iJ:t>*8 Btt. Ml MO^iaS 1 ^-f 4/^M©«i^ 

9 



BNSDOCIOt <WO___03073648A1_I_> 



WO 03/073648 



PCT/JP03/01669 



10 



15 



20 



^mtm^tLtim, ^mm^tLxri^^^^^'-r^ya±^^ (dsp) 2 

El 1 (VmmT'v 7 L/C P DMAl^Oi^© ^ :jgi|[I|8g2 1 % 

FER *^22, M«SS2 3, :fc«fct>*'gl)S§|p]i&2 5«lt IJfi^OD 
SP26ta>5y7 r^TT-^^tlS, 

DSP2 6ic4i htlfc^imim ^tt, ^UlifS 2 1 (C^.^ ^tLTm^^P^ 
S#%$*l-5 0 ^pff^-fi, i^X7- ^ (Frame Error Rate: FER) £• 

^tB"t"-5 FERi!)y^ 2 2^-^x.btL5„ 

-s-^ibtu iMiiisg 2 3 *^ey 2 4 tifgu 2 4KfiM#$*i-c^5 

oT^ff$tLSS*PK>T^f i -<^'TH'ftl3ffiH: N DS P 2 6 t J:oty7 h !> 

So 

8til£]%2 5^«toTM^©^WI«!fa^lfe$ttfe^, R F HISS 2 0 IC-^-x. ^tlS„ 
RFlH]Sg2 0fi, #^r«t^f^-^^j<Dj||ffi*0 ! a5rJ6L. 7yrtAl~ 



10 



BNSDOCID: <WO 03073648A1 J_> 



10 



WO 03/073648 PCT/JP03/01669 

**bn ®<D&m'<* Zfr LT n *©7 >rt a 1 ~ a n T^tb-^tLSHf L,fc3fc« 

Sftm-^-i: UDSP3 6C4if,*l5„ 
0 2 ©My o y ^ 0 t g LfcS^M© ^ t,, (KMIBIK3 1. FER^7>) 
^ 32 ^ «»ISIK3 3, *5J:t«EBIIg|lS3 5©«i6tt % S*©DSP36l;j: 

DSP 3 6fc^x.P,tt««(t#-»4, «P0S&3 U^^btvTBFf^O^to 
a*SJ6$n6. «SHg-£tt % F E R SrftttfS F E R* 3 2 ^^5. 

FER^!)^32li, &'*xZb<D{B&7U-J>\zlsVZ>^-&t : ##^ 

hu wmsFER^ amp D pe^i¥^5iimp B aet»ig<D^*oio 

itt^^!)3 4lcMt5 0 
15 F ER^y^ 3 2 T'X7-P^^ (t IH»|b|»3 3fc 

^tfeit, IS»@B3 3li, 34<hii« U ^^341^$^^ 

f e r * ir©T 9 D B D«t*#^#M it, m^-r 3 r ©*w<J!>2njy<* 

PIh]S§3 5(C«toTBf^^«lSl^^^ c ^ > RFHJ&3 0 fC e>*L-5„ 

r Fisis§ 3 o ^^cri^m-t^^xD^m^s^L, T^^-a 1~ 

11 



BNSDOCtD: <WO 03073 648A1_!_> 



WO 03/073648 PCT/JP03/01669 
15 DSP3 6(aoty7h-)x7t'MT^tl6o 

* tarn <* nn« ^ 7=- -7° s 3 \cm hx±. <o mm * y ± - * mm-r s tz 
25 &m<D£\,^<x*miRi-z> 0 ttis. mm&m&m$k<Ds<*$:iEL<Mvi^xii&i$i 

12 



BNSDOCID: <WO____03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 

(omm&m t r <o (omm&m. t * < § t ^ 5 r <t 9 & r <b * v > t 

^Ifi7-©I, Tt)^©MSE (Mean Square Error) & <b\ ^^^^/^ 

4^*5^T, ^ir^S 3 T^^^ttfc^^T'O^^ 
~t^t>ib. ^7--y~fS 4^'^oV^T > Otdf^^Actt^^-/^ 0 

frtkmcD^m^^x, m&m*m-fxmm-rz> 0 c\<D^ y ^s4izto^xi^ 

13 



15 



20 



BNSDOCID: < WO 03073648A 1 _l_> 



• 



WO 03/073648 



PCT/JP03/01669 



10 



15 



20 



^y^sA^n^m^m mm fW2^jtLtit mw*y~t 

^»'£t^;friUc^^£g&i§^ N ^fyyS6 0|2©|# (^MTj^CD^ 

fclc. 0 4fi % Sit^Lfcr©*W<D|llteo^titc«t5MiMO*tJE£:<z>PD 
mm<DDS P 2 6 ICtoty -7 h*}*TXmft£thZ> 0 

^-^si i{c:*5^t, mmmmyti. m^mm-t^nm^(Dmm^ 



14 



BNSDOCID: <WO. 



_03073648A1_L> 



10 



25 



WO 03/073648 PCT/JP03/01669 

©«« p°o« fcTD ©an £,« t # < Aft 5 £ v * 5 r * 9 S i fe * ^ * 
15 %tt>H5©^ *^^ajS^tLS±0^ii«p-pKT-Tt)(7)iamp o p«SrRffl-t- 

iiffp B pK^Pi-5tS^ ( ir{^ BIOS^FER*^^ 2 2T*$J££*l5 
TDSf|x7-Oj| % TD/^OMSE (Minimum Square Error) fc.<^ £ £ 

20 

*x s^s i 3fcfcv>T(i, ^*Le>oia*3&*e,4-x.e>ixfcT«?a«aKfcn-*- 
s%^«ijT-9j^sixfc±oama«tcigi-sts*i:^«^vNT, #a 

friz, ^T5//S 1.4te*5WT\ ^^.y^S 1 3T*t^Jlfc^f©i|iJil^ 

^^si5©ii(Diiiftu iwratwj:9tc, m^©?^ 

15 



BNSDOCID: <WO 03O73648A1J. 



WO 03/073648 PCT/JP03/01669 

16 



BNSDOCID: <WO 03073648A1J. 



W ° 03/073648 PCT/JP03/0J669 

hQPSK (Quadrature Phase Shift Keying) tt&&m$tlX\,^ 

10 5 D 

miztt^xm&m, ^mm^^m^^ti^xo^^xiov, t<Dtz^^± 

®<V*/4^hQPSKttiCit'<XJ:<9£m<D ^m^<D^) mm**. 

<DmmtmmtsKx^z> 0 

15 LT, ^<D16QAM (Quadrature 

Amplitude Modulation) P H S ^©»J8a*fcfcf£;h,T^.5. iO«tp/j:|E 

<&<t^7-&ft±^-ir^t\,^o&m;&mvx^z> e 
20 Q^^cDMMcn^^xomm^mfmmmmxh^m^z^ %imm<D 

25 <bi-^t^)T'fe5 0 

#*5> W^iiff ^^^AtCfc^^^fi^^ LT( ^ ±^<^)i 6 QAM. 
t/4->7hQPSK^|:^ BPSK, QPSK, 8PSK^t\ 
&275^£><9. l©^ (J16QAMv ,/4^7hQPSKHi^t)©f 

17 



BNSDOCID: <WO 03073648A1J, 



WO 03/073648 PCT/JP03/01669 

^aeW^Sr^5Ei-5^j&siifSi$ftas±isij x 100^ y-fc— ^-Cfc 9£< 



03073648A1_I_> 



18 



WO 03/073648 



PCT/JP03/01669 



i-Z>tzit>(DfflW* v^-V y±-^m&^®i (2 3, 3 3) 

iliR^iJ: (2 3, 3 3) kZMz-Z. m%mW. 0 

s , m^m 5 ^ 7c « 6 {cfg^^4ffi^ Ko 

i-Ztcfr<Dmffl*v±-i>&Mf&^Z*y±^z;M!$.^gt (2 3, 3 3) <b, 

19 



.03073648A1_I_> 



WO 03/073648 PCT/JP03/01669 

mm^& (23, 33) 

Hutaii^ $ tiit&ms** <Dmm &m \z m-r s tf n ^s<5v * x , BuiBiim £ tut 
Qms<x<Dmm *±.vr %m i (Dm^xumtmn^thtz^m^^comm 

tt*^^Z&2<DWift(D^1FM**M^&WlYm^^ (2 3, 3 3) t 

& <b # \zmum 2 ©sbf^^jg^-r s „ m#m. s ^ia«©«ijR3gis. 

10. ffinenf^sK#g(!». mmm^titc^m^^K^-f^^:m^-y~ m&m 

1 1. mm^Mmm-i, w-m^min^^ j*<omi&miz&tt &i$Mmwx$>r) , 

12. gu-feM^gte, ^SI)^ii«^^Ao^ib5g5ic^g{c*5tt5«ii^ST- 

& 0 , fulfil- K>fl!i^)ft|^gf4^Sij^iifS t- A (DSJfe^ K*3 f} 5 

14. ^ i 1 1 2 oitif t ©FbK'IIc^^ f B v^ ttut 

■tZ>1tib<DMW* yt-it&M&L-t-Z* y±s?l&&¥m (2 3, 3 3) t. 
J8iR^& (2 3, 3 3) <b$Mi*:S N &i&i!Hf v-*^ A 0 

15. Mfcmi<Dmfomm&£vim&m2<Dmm.mm<o&*tz. mmmviztitz 

20 



25 



W ° 03/073648 PCT/JP03/01669 

A. 

i9. mmmmmcx. iiE«to^A^«t57^^ y 7 WSi ^ 

^a«^Oifl»WS:»Rt5^y Visits, rmzocci 

2 3. mmmmm^ma-r^^y^^ wtmmtn^fiit^m^tm»iom 

21 



15 



20 



BNSDOCtD: <WO .0307364 8A1 J_> 



WO 03/073648 PCT/JP03/01669 

25. wimmmmwte. &m&mmi/xTJ*<D&mi&*mw\z&vzmmmmx 

mmmiR £ *l/c£f^* <Di§j# &mzm-$-z> mm^m^ gfiBS^ $ tut 
tt*^^zm2omft(D\,^thfr&w^zxTv7k&ffi7Lz>^ &m'*x 
2 8. mmhtt*M$i-fz>x'r*y7'te > ffimMfc£titz&m'<xtm%t<Dmmx 

20 fflW3>& 0 

2 7 iz.mffi(D&fs\s<xMWJjnk 0 
25 ^iem-^ftii^iii^^ 

3i. MtaMa^gfi, &®fcmmi'x^j*<D®®tQ3fcmwiztertzmmmwx' 

22 

BNSDOCID: <WO. 03073648A1 J_> 



WO 03/073648 PGT/JP03/01669 

x$ z> mmmm iz&u-tz &m,< * mm /n^Ax-feox, =>>t°~~?iz, 
io 34. mmm^tht^m^(Dmms,m^m-r^mm^m^x. mmmtRts 

T*&5. »JjtJS3 3l'f5^<D^^x$iJ^J^D^^A 0 

3 9. miHSS^fi, BuIB^(D^V^^JFMi-5Ty^^^r WS« 
25 8fif*Jg3 7£7cf±3 8(CfB^(0^^$i|^n^7A 0 

4 0. ttafi^? r 

23 



20 



BNSDOCID: <WO 03073648A 1 _l_ 



WO 03/073648 PCT/JP03/01669 

10 W^P^A, 

20 45. miies^^ mmmmiCD^m^^^m-r^Tyzf'r^-y'Tuyfmmm 



24 



BNSDOCID: <WO 03073648A1_I_> 



WO 03/073648 



PCT/JP03/01669 



CM 



(3 
Ll 




1/8 



t BNSDOCID: <WO 03073648A1 J_> 



WO 03/073648 



PCT/JP03/01669 



CD 
CO 



CM 

6 
ll_ 




CO 













A 






•CV 




UJ 


-R 




3 


c — 1 


. — J'_ 






m 


m 


m 












si 



o 

CO 



r 



CO 



0 

or 
% % 



CO 



2/8 



BNSDOC1D: <WO. 



,03073648 A1_L> 



WO 03/073648 



PCT/JP03/01669 



FIG. 3 

~~ si 











S2 




3/8 

^ BNSDOCID: <WO 03073648A1_I_> 



WO 03/073648 



PCT/JP03/01669 



F I G. 4 



.sii 



.S13 




C ) 



S16 



I 



4/8 



BNSDOCID: <WO 0307364 8A1_I_> 



WO 03/073648 



PCT/JP03/01669 



FIG. 5 




BNSDOCID: <WO 03073648A1J__> 



5/8 



WO 03/073648 



PCT/JP03/01669 



F I G. 6 



( Bite- ) 



1 ^SBT?a)^p^ie<D«jy^ 



-S31 




1 2>&mx* : £mtt$mv&7iZ> 



6/8 



BNSDOCID: <WO 03073648A1 l_> 



WO 03/073648 



PCT/JP03/01669 




BNSOOCID:<WO 03073648 A 1 I > 



INTERNATIONAL SEARCH REPORT 



international application No. 

PCT/JP03/01669 



CLASSIFICATION OF SUBJECT MAT 
Int. CI 7 H04B7/10 



*ER 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ~~ 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04B7/02-7/12, H04L1/02-1/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jxtsuyo Shinan Koho 1922-1996 Jitsuyo Shinan ToroJcu Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 9-74375 A (Toshiba Corp.), 
18 March, 1997 (18.03.97), 
Full text; Figs. 1 to 13 
& US 5894598 A 



JP 7-250116 A (Director General of Communications 

Research Laboratory), 

26 September, 1995 "(26.09.95), 

Full text; Figs. 1 to 6 

(Family: none) 

JP 9-219675 A (Toshiba Corp.), 
19 August, 1997 (19.08.97), 
Full text; Figs. 1 to 16 
(Family: none) 



1-3,5-8, 
10-16, 18-22, 
24-27,29-35, 
37-40, 42-45 
4,9,17,23, 
28, 36,41 

4,9,17,23, 
28,36,41 



1-45 



~*l Fur ther documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as spec i tied) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



later document published after the international filing date or 
priority dale and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined wiih one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
20 May, 2003 (20.05.03) 


Date of mailing of the international search report 
03 June, 2003 (03.06.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



3NSDOCID: <WO_ 



_03073648A1_ 



INTERNATIONAL SEARCH REPORT 



international application No. 

PCT/JP03/01669 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 10-163936 A (Toshiba Corp.), 
19 June, 1998 (19.06.98), 
Full text; Figs. 1 to 3 

& WO 98/25357 Al & EP 884862 Al 

& US 6396821 Bl 



1-45 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 

BNSDOCID: <WO 03073648A1_I_> 



mmmm^r pct/jpo3/oi669 



a. &w<Dm-tz>ftm<D&m (.m&Mm-ftm (ipo ) 

Int. CI 7 HO 4 B 7/1 0 



B. 



%a&zft^tzm'nm& mmftmftm o po ) — — 

Int. CI 7 HO 4 B 7/0 2- 7/1 2, H 0 4 L 1 /0 2 - 1 / 0 6 



B^mmmmmam 1922-1996^ 

n*m2;fflnm%im4kn 1971-2003^ 

B*mmm%i&&&'2:WL 1996-2003^ 

H#OS&Hffl#r^fc$a ! 994-2003f 



$mxm<D 



x 



jp 9-74375 

1 9 9 7. 0 3. 1 8, t£X $1-13 
& US 5894598 A 



jp 7-250116 a mmmmm m^w^mn) 

1 9 9 5. 0 9. 2 6, £X #1-613 



1-3, 5-8, 10-1 
6, 18-22, 24-2 

7, 29-35, 37-4 
0, 42-45 

4, 9, 17, 23, 2 

8, 36, 41 

4, 9, 17, 23, 2 
8, 36, 41 



B m L < ttdbO^SiJ & 6ft 5 * tc 5 1 ffl-T Z> 

roj pitiii^ mm. »m&izwR-rz>xm 



2 0. 0 5. 0 3 



mmm&mm <o% m r. h x % 

B#H#fF/T (1 SA/J P) 
100-8915 



03.06.03 



m * $ ® 



bj 



5 J 



9 4 7 3 



mnS#^- 03-3581-1101 



3 5 3 5 



tSPCT/lSA/2 10 (^2-:--;) (1 9 9 8^7^) 



BNSDOCID: <WO_ 



_03073648A1J_> 






H^ttJJPS^ PCT/JP03/0 1 66 9 


c . 








XT*]) — * 






A 


JP 9-219675 A (t*^%tm^) 

1 9 9 7. 0 8. 1 9, ^l-16|g| (7 7 ? y— #L) 


1-45 


A 


JP 10-163936 A (**5£#*tSC£) 
1998. 06. 19, mi ~3m 
& WO 98/25357 Al 
& EP 884862 Al 
& US 6396821 Bl 


1-45 



«PCT/1SA/2 10 {m2^—^<om%) (1 9 98^7^) 



BNSDOCID: <W0 0307364«A1_L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



lU FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



La LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY' 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





